10th Class 2019 


(Subjective Type) | Max. Wiarks: 50 





(Part-l) 


2. Write short answers to any SIX (6) questions: (42) 
(i) Define pure quadratic equation. Give an example. 

An equation which contains the square of = 
variable, but no higher power is called pure quadra 
equation. 

Example: 
x7 - 16 = 0 and 4y2 = 7 are the pure quadratic 
equation. 
(ii) Solve by factorization: 5x*= 30x. 
EXSS> Given, 5x? = 30x 
It can be written as: 
5x? — 30x = 0_ 
which is factorized as 
| 5x(x —6) = 0 
Either xis or x-6=0 
=. * « =0 or x=6 
 X=0, , are the roots of given equation. Thus, the 
| solution set is {0, 6}.- 
(iii) ane the discriminant of the following equation: 
3 2x? —~7x+1=0 
_ EX® Given, 2x?-7x+1=0 
Here, a=2, b=-/, c=1 
Discriminant = b*-4ac 
= (-7)? - 4(2)(1) 
=49-8=41 
(iv) | Write the quadratic equation having roots —2, 3. 
[SE As -2, and 3 are the roots of the required equation, thus 


| 
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Sum of roots = S = -2 seat ac a tee. 
P f roots = - actine 
The eer cases to form quadratic equation is: 
-Sx+P=0 
By nating the values of id and ‘P’ in ins boy 
equation, we get , 
-x2— (1) x + (-6) = 0 
x2 -x-6=0 
(v) Discuss the nature of roots of the equation: 
| x27 +3xt5=0 | 
_ ESB Given, x2+3x+5=0. 
, Here, a=1, b=3,c=5 
Dicriminant=b*-4ac_. 
% zoe 4(1)(9) | 
— 20. . 
= eth 6 as Gao: 
So, the roots are imaginary (Complex Conjugates). 
—1 ++/-3 | 
(vi) Find wo? , ifo -ttv3. 
Ansa AA 
Then, by the properties. of cube roots of unity 


pr JON 


- 


(vii) Find a, if the ratios a + 3:7+a and 4:5 are equal, 


Since the ratios a+ 3- 7 +aand4:5 are eae 
in fraction form 
at+3 4 
7+a 5 
5(a + 3) = 4(7 +a) 
9a+15= 28 + 4a 
0a ~ 4a = 28 —15 





Thus, the giver | 
is the given ratios will be equal if a = 13. 
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(viii) Define direct variation. "i 
_ EX if two quantities are related in’such a way that 
increase (decrease) in one quantity causes increase 
(decrease) in the other quantity, then this variation is 
called direct variation. 
(ix) Find a fourth proportional to: 5, 8, 45. 
ESS Let x be the fourth proportional, then 
o707:° 15° 
Product of extremes = Product of means 
B(x) = (8)(15) 
(8)(15) 


; -x=24 
J. Write short answers to any SIX (6) questions: (1 2 


(i) Define identity. 
E> An identity is an equation which is.  satisf ed by all the 
values of the variables involved. sat 
(ii) Define complement.of a set. 
ESE Complement of..a set A w.ct universal set U is 
denoted by AC = A’ = U- A contains all those elements of 
U which do not belong to A.. 
(iii) © Find (ANB) and (AUB), when A= (2, 3, 5, 7} and 
B = {3, 5, 8}. | 
MD as, ANB ={2, 3,5, 71013, 58} 
= {3, 5} 
And, AUB = {2, 3, 5, Vu 8, 5, oF 
= {2, 0.3.5.7, 0 
Find (A —B) and (B- — A), when A= Nand B=W. 


Given, A=N and -B= W 
_ So, A={1, 2, 3, .. .} and B= {0, 1, 2, 3, .. wal 


As BSH, 3, v3 {0) 1:2, 8, 4 
= 


) 
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And B—A = a ea eS 
| = {0} 
(Vv) Write all subsets of A = {a, b}. 
All subsets of A = {a, b} are: 
, {a}, {b}, {a, b} 

(vi). The sugar contents for a random sample of 6 pa, : 
of juice of a certain brand are as given, fing the 
median: 2.3, 2.7, 2.5, 2.9, 3.1 and 1.9. | 

Arrange the values by increasing order of Magnitude 
18, 2.3, 2.5,2.7;29. 3.4 Sg Fe . 
Since number of observations are even, i.e.,n = 6 | 


re 5 [size of (3 + 4") observations] 


= 5 [2.5% 2.7] f 
52 | 
, = 

X = 2.6 , 
ari Define variance. . 
iL” Variance is defined as fhe mean of the Squared » 
deviations of x; (i = 1, 2, ...., n) observations from their: 


arithmetic mean. In symbols, variance of X is: 
ae 
(vill) Find the harmonic mean of a data: 12,5, 8, 4 


H.M=—- 
=) 








x & = 0.6583 
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: (ix) Define mode. 


[5 Mode is defined as the most frequent occurring 
observation in the data. It is the observation that occurs 
maximum number of times in the given data. The following 
formula is used to determine mode: 

For ungrouped data: 

Mode = the most frequent observation 

For grouped data: 

Lh 

7 







Mode =/+ 


3n 
7 (i) Convert site degrees. 


jmp =. = 3. 4 radian 
_3n 180° 


| =135° | . 

} (ii) Find ‘’, when @ = 180° and r= 4.9 em. 
Ansa @ = 180° 

6 = 180° x 1° 


T 
8 = 180° x FEK0 


@ = mz radians 
By putting, 

/=r@ 

l= (4.9) x 
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~~ 


(iii) Define projection. == a 


EGS The projection of a given point on a line is the foot gf! 

- £ drawn from the point on that: line. However, the’ 
projection of given point P on a line AB is the point P itself, | 
(iv). Define collinear points. 


ESS Three or more points lying on the. same line are i 
called collinear points otherwise these are non- collinear points. . 
‘(v) Define secant. . | 


A. secant is a straight line which cuts he 
circumference of a circle in two distinct points.. | 
(vi) Define sector.of a circle. 


Ans2 The sector of a circle is an area bounded by any twa , 

‘adii andthe arc intercepted between them.. 

(vii) Define chord. of a circle. q 
The joining of any two points on the circumference} 

of the circle is called its chord. | | 

(viii) Define escribed circle. . ‘| 


EMS If a circle touches one. side of a triangle externally | ; 
and the other two produced sides. internally, is called’ 
-escribed circle. 

(ix). Define vertices, 


The corners of a Secchi are Called its vertices. 
| ' (Part-ll) 


. ; 
NOTE: Attempt THREE (3) questions in all. But question 
~ No. 9 is Compulsory. : 

f 


; 
i 





Q.5.(a) Solve the equation: 2x4=9x2-4, — (4) 
ES Given: 2x4 = 9x2-4 
2x4 — 9x2 +4=0 f 
ie,  2(x2)2-9(%2) +4 =0 (i) | 
Let, ‘y= .x?, then (i) becomes ; 
‘2y?-9y+4=0 


_ By ratloteetieg: 
dy’ - By-y+4=0 


Scanned with CamScanner 


Diy - 4) = Wy- 4) =0 
Gy - y-4)=0 
y-150 0; yea 


. 
. 


Put y=ainy =x, we get 


7 


And put y = 
V =x 


‘ 


. Th : 
Thus, solution set = D5 - 2} 


(b) Show that the equation x° + (mx + cf = 2 _- 
equal roots ifc? =a* (1+ m*). (4) 
IMD Given, € + (Mx t+ oF = a . 
x2 + (MAE + CF + 2MEX) = & 
xe MAE + o7 + Amex — aF = 0 
(x2 + me) + Amex + (FF - a) = 0 
(1 + m2)e + (Qmoe)x + (C7 = a) = 0 
As the above equation is in quadratic form, 
azitm, b=2mce, cFo-e 
As the above equation has equal rats, Se 
Discriminant = 0 
b? -- 4ac = 0 
By putting the values, we get 


SO 
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(2mc)* — 4(1 + m?)(c? — a?) = 0 


Am?c? — 4[1(c?).+ m2(c2) + 1(-a2) + m2(-a%)] = 0 


4m?*c? — 4[c? + mc? — a? — m2a?] = 0 
4m*c* — 4c? — 4m2c? + 4a? + 4m2a? = 0 
—4c* + 4a? + 4m?2a? = 0 

—4(c* — a2 — a2m?) = 0 


0 
—~ 92 _ a2m2 = — 
c*-—a*-a*m “4 


c? — a? - a2m? = 0 
. c2 =9¢ ie a2m?2 
(Proved) c* = a2(1 + m?) 


NY Ae clcison: I: LA 
Q.6.(a) Using theorem of componendo-dividendo, solve: (4) 


(x + 5)? —(x-3)? 13 
(x + 5)? +(x-3)3” 14 


t 
ye 
! 


_ Le 
ES By applying componendo-dividendo theorem, we get _ 


x + 5)° — (x— 3)°} + {(x +5)3 + (x — 3)3 
{(x + 5)? ~ (x=.3)"} - {(x + 5)? + (x 393) = 434 
(x + 5)° ~(x- 3)? + (x + 5) +(x 3)3 97 
(x + 5)? (= SP (K FB)? — (x — 3)3 = 4 
2(x + 5)3. 
~2(x — 33 = ~27 
_ + 593 
(x — 3)3 = ~27 
(x + 5)3 
(x 3)3 = 27 
{x + 5) 
By taking (2 (x ~g)3 = BY 
y taking |—) : 
3) pom on both sides, we have 
| (x + §)° 


Ww 
L(x - | = [(3)5]'2 


_ 13+ 14 





Scanned with CamScanner 


(; 46 Gr 44 
ins OF” - yf) fa 
445 
i—3* 
445 2x 3) 
| %4+5=O%-9 
| S492 3% -% 
| 14 = 2% 
| 14 
2 ex 
— ,= rd 
| Thus, the solution set = {7}. 
(b) Resolve into partial fraction: (4) 


| EE For Answer see Paper 2018 (Group-ll), 0.6.(b). 
-O7Aa) If U =U, 2, 3, 4, 5, 6, 7, 8, 9, 10}, A = (1, 3, 5, 7, 9}, 
|___ B={2,3, 5, 7} then verify that (AB) =A’ UB. (4) 
ED LHS =(AnB)’ 
| So, 

ANB = (1, 3, 5, 7, 93.7 {2, 3, 5, 7} 

ANB = {3, 5, 7} 
(AnBY = U- (ANB) ={1, 2, 3, .... 10} - 3, 5, 7} 
(ANB) = (1, 2, 4,6, 8, 9,10} 


a 
| (x* — 1)(x + 1) 


R.H.S =A’ UB’ , | 
NW =U-A=(1, 2, 3, -- , 10} = {1, 3, 5, 7, 9} 
A’ = {2, 4, 6, 8, 10} : 
B’=U-B=({1, 2, 3, «..-, 10} {2, 3, 5, 7} 


B’={1,4,6,8,9,10} 
A'UB’ = {2, 4, 6, 8, 10} U {1, 4, 6, 8, 9, 10} ° 
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—$————————— | oa : 
A'UB' = {1, 2, 4, 6, 8, 9, 10} 
So it is proved that 





| 

L.H.S =R.H.S | “h: | 

(ANB)! = A’UB' | 

(b) The marks of six students in Mathematics are as | 
followed. Determine variance: 4 


[Students] 1 [| 2 [3 [4 [5 | 8 
[wars [eo [ro | wo | oT 42 | 
a 


[1 + cos 0 = TH | 

Q.8.(a) Prove ve that: 1 cone? 1— 608 6" (4) 
1+ 60s 0 

MS LHS=4 t+ ses ease 


rey 





1+ cos 0. 1+cos 8 
1—cos0~1+.cos.@ 
(1 +.cos 6)* © 
(1)? — (cos 6)? 

1+ cos 6)? 


" Rationalization 


"" 1-cos? 6 = sin? 6 


Again, | | 
4 + COs @’ 1 — cos 0 
~ sin@ .*41—cos 0 
Ay - (cos: 6)? 
~ sin (1 7 COS 8) 
oe cos? ) 
sin 8 (1 —cos 6) | 


” 

— 

J 

jap) 

° : . 2 y , 
: : ‘ ‘ 4 : . . rt : a 

TERRIER See rye ere meee pa ce - : eT IE I IL LT AA AGAR, CL oF 
ant ge AK ic x 5m et ae Pr: E : : ‘ 2 
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SiO — 
sin 0 (1 — cos 0) 
sin 0 
~ 1-cos 0 
=R.H.S (Proved) 
(b) Inscribe a circle in an equilateral triangle ABC 
with each side of length 5 cm. (4) 


_ EX For Answer see Paper 2017 (Group-ll), Q.8.(b). 
Q.9. Prove that perpendicular from the centre of a 














circle on a chord bisects it. (4) 
[XE Given: 

AB is the chord of a circle with centre at O so that 
OM L chord AB. 
Prove: 


M is the mid- point of chord AB i.e., mAM = mBM. 
Construction: 

Join A and B with dentre O. 
Proof: 


In Zrt AS OAM <& OBM- 
mZOMA = mZOMB = 90° 






Given | 
Radii of the same circle 








Hyp. OA = Hyp. OB. 
mOM = mOM Common | 
ASOAM = AOBM InZrta® HS=HS 






Hence, mAM = mBM 


~ OM bisects the chord AB. 
= 1 bisector of the chord of a circle passes through the 
' Of a circle, 












Scanned with CamScanner 


Corollary 2: ; | 
The diameter of a circle passes through the mid- 
points of two parallel chords of a circle. 
OR 


Prove that the measure of a centr 
minor arc of a circle, is double tha 
subtended by the corresponding m 


Anse For Answer see Paper 2017 (Group-| 


al angle of a 
t of the angle 
ajor arc, 


); Q.9.(0R). 
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